Inhibition of phosphoenzyme formation from phosphate and sarcoplasmic reticulum Ca(2+)-ATPase by vanadate binding to high- or low-affinity site on the enzyme.
In the preceding paper, we suggested that 1 mol Ca(2+)-ATPase of sarcoplasmic reticulum (SR) contains 0.5 ml of high-affinity vanadate binding sites as well as 0.5 ml of low-affinity vanadate binding sites [Yamasaki, K. & Yamamoto, T. (1991) J. Biochem. 110, 915-921]. In the present study, we examined the effects of vanadate binding to the high- and low-affinity sites upon phosphorylation of the enzyme by inorganic phosphate (Pi). When vanadate was added to the reaction medium in which the Ca(2+)-ATPase had been phosphorylated by Pi in the absence of Ca2+, the steady-state level of phosphoenzyme (E2P) decreased due to inhibition of its formation. The decrease of E2P after addition of vanadate exhibited biphasic kinetics consisting of an initial fast decay process followed by a slower first-order decay process. The size of the fast E2P decay, which was estimated by extrapolating the slow phase decay to time 0, varied depending on the vanadate concentration with a dissociation constant of 17 microM, and reached maximum at 50 microM vanadate. The maximum value of the fast E2P decay was almost equal to the initial E2P level. The initial fast decay of E2P was competitively prevented by Pi with a dissociation constant of 7.4 mM, which was very close to Km for the E2P formation under similar conditions. These observations suggested that vanadate inhibits E2P formation by competition with Pi at a phosphorylation site on the Ca(2+)-ATPase. The slow first-order decay of E2P corresponded well to the vanadate binding to the high-affinity site of the Ca(2+)-ATPase.(ABSTRACT TRUNCATED AT 250 WORDS)